Background Men's involvement in family planning can play an important role in improving the use of modern contraceptives. Several studies have shown that family planning interventions that involve men have resulted in positive outcomes. However, these studies are mainly case-control studies with a specific focus area. This paper used data from men's responses in Demographic and Health Surveys (DHS) in 27 sub-Saharan African countries to study whether there is an association between men's involvement and modern contraceptive use using nationally represented cross-sectional data.
Background Men's involvement in family planning can play an important role in improving the use of modern contraceptives. Several studies have shown that family planning interventions that involve men have resulted in positive outcomes. However, these studies are mainly case-control studies with a specific focus area. This paper used data from men's responses in Demographic and Health Surveys (DHS) in 27 sub-Saharan African countries to study whether there is an association between men's involvement and modern contraceptive use using nationally represented cross-sectional data.
Methods For the analysis, data on men's involvement was linked with information from women's survey responses on their modern contraceptive use. The objective was to learn whether men's involvement, defined as having correct knowledge, positive attitudes, and supportive behaviors in family planning has an association increased modern contraceptive use in their partners/wives. Women's and men's education level was also examined. Adjusted logistic regression models for modern contraceptive use were fit for each main independent variable along with control variables.
Results Although in general few countries exhibited significant findings, the analysis found that the most significant findings were for the behavior of men discussing family planning with a health care worker. In addition, countries that had a modern contraceptive rate below or equal to 20% had more significant findings than countries that had a modern contraceptive rate of above 20%.
Conclusions Men's behavior was a stronger predictor of women's contraceptive use compared to their knowledge or attitudes. Findings suggest that interventions in countries will low contraceptive use could be more effective. The main limitation of the analysis was the cross-sectional nature of the data.
For several decades, advocates for family planning have promoted the importance of male involvement as a way to facilitate uptake of modern contraceptive use (1, 2) . In many parts of the world, men play a central role in decision-making regarding family planning and the use of contraceptives (3, 4) . Although engaging men in health care for women is not a universal strategy, several maternal health interventions have advocated for male involvement as a means to improve outcomes for family planning and women's overall sexual and reproductive use (5, 6) . The impact of men's involvement in family planning and the use of modern contraceptive methods is directly linked to men's knowledge and education, their attitudes, and their behaviors (7, 8) .
Men's knowledge
Studies have shown that interventions to educate men about family planning and improve their knowledge of contraceptive methods are successful in increasing the use of modern contraceptive methods among couples (8, 9) . Men's knowledge of contraception is linked to their life course and to socioeconomic factors (10, 11) . For example, a study across 18 countries in Africa, Asia, and Latin America and the Caribbean found that men with no children and never-married men had the lowest levels of contraceptive knowledge, while in most of the countries men's contraceptive knowledge was also positively and significantly associated with their level of education; it was highest among men age 35-45 (11).
An increase in knowledge related to family planning has been associated with uptake of contraceptive use across several countries. Men in Southeast Nigeria that were aware of female contraception were more likely to have spouses that wanted to use contraception (12) . The Malawi Motivator Project demonstrated that contraceptive uptake among couples increased for the men who were educated through their peers about the importance of using contraceptives (8) . A study in Ethiopia also found that involving men in discussions of family planning with their wives made a significant difference in modern contraceptive use; twice as many members of the intervention group were using a modern contraceptive method compared with the control group (13) . In Kenya, Nigeria and Senegal the Urban Reproductive Health Initiative program undertook demand-generation activities using mass media, interpersonal communication and branding of program material to improve knowledge of contraceptive methods, foster family planning discussions and increase social approval for family planning (9) . In Kenya, interpersonal communication through community outreach events was associated with greater use of modern contraceptives. In Nigeria, exposure to slogans that promoted seeking information about family planning, and in Senegal exposure to radio advertisements promoting family planning were associated with greater modern contraceptive use (9) . Although men's knowledge about family planning is an important factor in increasing the use of modern contraceptives between them and their partners, men's attitudes and perceptions about family planning is another critical factor.
Men's attitudes and perceptions
Changing men's attitudes and perceptions helps to achieve better family planning outcomes as knowledge alone may not be enough. For example, interviews conducted among the Hausa people in Northern Nigeria showed that most men were aware of contraceptive methods (nearly two-thirds reported knowing at least one method), but 85% of men were not willing to allow their spouses to use family planning, even when they were not able financially to take care of their current number of children (10) . The desire to have multiple children is often noted as a primary reason for limiting the use of modern contraceptives. Religious beliefs that discouraged the use of contraceptives to prevent childbearing and the view of children as desirable were why some men in Northern Nigeria had negative attitudes and perceptions about the use of contraceptives (10) . Conversely, messages from religious leaders can also have a positive impact on family planning. In Senegal, hearing a religious leader speak favorably about family planning was associated with modern contraceptive method use (9) .
Negative perceptions or misconceptions about the impact of modern contraceptive use was a hindrance to supporting family planning (14, 15) . As noted by some men in Uganda, other negative aspects of women's contraceptive use include reduced sexual pleasure for women, increased infertility risks, and fear of engagement in extramarital sexual relationships due to a belief that women who use contraception might become promiscuous since they could avoid becoming pregnant (14) . A study based on data from 58 Demographic and Health Surveys (DHS) in 18 countries in Africa, Asia, and Latin America and the Caribbean found that most men agreed that contraceptive use is associated with promiscuity, even though more than half of respondents disagreed with the statement that "contraception is a woman's business" (11) . Gender-transformative approaches-that is, interventions or programs that promote understanding and challenge social norms and attitudes that perpetuate inequalities between men and women-have proven effective in changing gender inequalities and improving health-related behaviors (16) (17) (18) . Such approaches maybe useful in facilitating changes in attitudes and perceptions that then can lead to behavioral change.
Men's behavior
An assessment of a gender-transformative intervention for couples on several behavioral and health-related outcomes that were influenced by gender norms and power relations found that couples that participated in the intervention had greater use of modern contraception (16) . The Malawi Motivator Project, provides another example of how interventions focused on behavioral change, through approaches like the information-motivation-behavior (IMB) model have resulted in succesful outcomes. In its application of the IMB model, married men who were given information about modern family planning methods were motivated to act on this information and to follow better practices and behavior skills related to family planning (8) . While before the intervention all participants in both the intervention (the Malawi Motivator Project) and the control group reported not using contraceptives, after the intervention 78% in the intervention group reported using family planning methods compared with 59% in the control group. Another study conducted in Ethiopia also found that men who participated in a family planning intervention focused on education and participation in community gatherings for couples were more likely to be actively involved in family planning compared with men who did not participate (19) . Men's behaviors, as reflected by active participation in interventions promoting family planning often result in an increase in the use of modern contraceptive methods. Further, interventions that focused on three elements of knowledge, attitudes and behavior showed promising outcomes related to uptake of modern contraceptive use. This paper examines men's knowledge, attitudes, and behaviors (representing men's involvement) toward family planning based on men's responses to questions asked in DHS in these areas. We linked these data with data on modern contraceptive use in the men's partners. The objective of the analysis is to study whether there is an association between men's involvement in family planning and modern contraceptive use by their wives/partners after controlling for socio-demographic variables. The hypothesis is that a high level of knowledge, nondiscriminatory and positive attitudes, and positive behaviors among men about family planning would be associated with a higher modern contraceptive use in their partners.
METHODS

Data
The analysis uses data from the most recent Demographic and Health Survey in 27 sub-Saharan African countries, as shown in Table 1 . Countries from sub-Saharan Africa were selected for the analysis if they included all of the DHS survey questions on men's involvement, as described below for the independent variables, and if they had a recent DHS survey that was completed between 2010 and 2016.
Outcome variable
The outcome of interest is modern contraceptive prevalence rate (mCPR) among women age 15-49 currently in a union. Modern contraceptive methods include pills, intrauterine device (IUD), injections, implants, diaphragm, female and male condoms, female and male sterilization, foam or jelly, and the lactational amenorrhea method (LAM). The mCPR may also include other modern contraceptive methods that are country-specific or less common but were reported by the respondent and identified in the datasets as modern methods.
Independent variables
The main independent variables of interest are derived from questions in the DHS Men's Questionnaire that ask about the respondent's involvement in different aspects of their partner's health. These questions can be grouped into three domains: men's knowledge, men's attitude, and men's behavior. The variables derived from these questions were coded in the positive direction, i.e., correct knowledge, positive attitudes, and positive behaviors. In addition to examining men's correct knowledge, their education level will also be examined (have secondary or more education level versus none or primary level). The effect of the women's education level as a comparison was also examined. The definitions below describe the knowledge, attitude, and behavior related variables obtained from the men's questionnaire. Attitude: Men's attitudes related to contraception were measured using two questions which ask men if they agree with the following statements:
1. Contraception is a woman's business and a man should not have to worry about it.
2. Women who use contraception may become promiscuous.
The two attitude variables were coded in the positive direction to indicate men who do not agree with each of these statements. Behavior: Men who stated that they discussed family planning with a health worker in the last few months. This is considered as a behavior variable, not a knowledge variable, because it measures the act of discussing with the health worker and not the man's level of knowledge.
Control variables
The control variables used in the regression include men's age (continuous variable), men's education (none and primary, secondary and above), women's education (none and primary, secondary and above), place of residence (urban or rural), and wealth quintile (lowest, second, middle, fourth, highest). Men's age was varied depending on the survey (see Table 1 ). The wife's age was highly correlated with her husband's age and was therefore not included in the regression models. No other variables were found to be highly correlated.
Analysis
Men and women interviewed in the DHS survey must declare each other as partners to be included in this analysis. This was performed by using an identification code in the data files that links women and their husbands. For men who had multiple wives, one wife was randomly selected. The unit of analysis is therefore the women.
Adjusted logistic regressions were fit for women's modern contraceptive use and each main independent variable representing men's knowledge, attitudes, and behavior separately. All the models were adjusted for the control variables. To study the effect of men's and women's education, a full model was fit with all the independent variables and controls.
The logistic regressions accounted for the DHS sampling design and stratification. Stata 15 (StataCorp, College Station TX, USA) was used for all the analysis.
RESULTS
The percentage of women using a modern contraceptive method varied significantly across the 27 countries. As Figure 1 shows, the percentage of women age 15-59 in a union currently using a modern contraceptive method ranged from 69% in Zimbabwe to 7% in Chad (Table S1 in Online Supplementary Document). Twelve countries had a mCPR higher than 20% (Group 1) and 15 countries had a mCPR less than 20% (Group 2). This grouping is used to summarize the results in Figure 6 . Table 2 summarizes the results from the logistic regression of modern contraceptive use by each of the main independent variables. In general we can see there are not many significant findings, however men's behavior of speaking with a health worker about family planning was significant in the largest number of countries compared to the remaining men's involvement variables. The results from the table are summarized in Figure 2 , 3, 4 and 5 and a summary is provided in Figure 6 . The percentages of main independent variables for all the countries in the analysis is found in Table S2 of the Online Supplementary Document. Figure 2 summaries the results from the logistic regression of modern contraceptive use by men's and women's education level. Only five countries had significant odds ratios for increased women's modern contraceptive use if their partners had secondary or above level of education compared to women with partners with no or primary level education. Figure 2 , panel a shows that these five countries were Burkina Faso, Chad, Ghana, Liberia, and Nigeria. Many more countries were found to have significant odds ratios for women's education level. Figure 2 , panel b shows that in ten countries women with secondary or higher level of education had higher odds of using a modern contraception compared to women with no or primary level of education. In Malawi the odds was in the opposite of the expected direction with women with secondary or higher level of education having lower odds of modern contraceptive use compared to women with no or primary level of education. Figure 3 shows that only in Sierra Leone did women with partners that had correct knowledge of a woman's fertile period have significantly higher odds of modern contraceptive use compared with women with partners that have incorrect knowledge. The odds ratio was also significant for Namibia, but in the opposite of the expected direction. The significance in both these countries was marginal (P<0.05) as shown in Table 2 . Figure 4 shows the adjusted odds ratios for women's modern contraceptive use according to men's attitudes toward women using contraceptive methods. In Figure 4 , panel a we see that in Angola, Benin, Nigeria, and Togo, women with partners who did not agree that contraceptive use was only women's business had a greater likelihood of modern contraceptive use compared with women with partners who agreed. Figure 4 , panel b shows that in seven countries -Burkina Faso, Burundi, Kenya, Nigeria, Senegal, Zambia, and Zimbabwe -women with partners who did not agree that women who used contraception might become promiscuous had a greater likelihood of modern contraceptive use compared with women with partners who agreed.
The last variable to be examined is men's behavior of discussing family planning with a health worker, the results of which are summarized in Figure 5 . In Figure 5 we see that in 12 countries women with partners who recently discussed family planning with a health worker were significantly more likely use a modern contraceptive method compared with women with partners that did not discuss. These countries were Burkina Faso, Burundi, Chad, Comoros, Democratic Republic of Congo, Côte d'Ivoire, Ghana, Liberia, Rwanda, Togo, Zambia, and Zimbabwe. No countries were significant in the opposite of the expected direction. Figure 6 presents a summary of the results by dividing the countries into two mCPR groups; Group 1 are countries with a mCPR above 20% and Group 2 are countries with a mCPR below or equal to 20%. The figure shows which countries were significant for each independent variable positive sign next to the country indicates that the odds ratio was above 1 and therefore in the expected direction, while countries with a negative sign and also in red indicates that the odds ratio was less than one and in the opposite of the expected direction.
When we compare the two mCPR groups, we see that except for the knowledge variable, group 2 had more significant findings than group 1. In addition all the results in group 2 were in the expected direction while there are two countries in group 1 that are in the opposite of the expected direction.
The behavior of men discussing family planning with a health worker in the last few months was a significant predictor of modern contraceptive use in the most countries compared with any other involvement variable. This was followed by women's education. In both cas- es, there were more significant countries in group 2 compared to group 1. In addition, there were more significant findings for women's education compared to men's education. For the two men's attitudes related to family planning, the attitude that women who use contraception may become promiscuous was a significant predictor of modern contraceptive use in more countries than was the attitude that contraception is only women's business. Only Nigeria showed significance in the expected direction for both of the attitude variables with modern contraceptive use. Knowledge of women's fertile period was the weakest predictor of modern contraceptive use, with only two countries showing significance one of while was in the opposite direction. 
DISCUSSION
The analysis used DHS data from 27 sub-Saharan African countries to examine whether a partner's involvement in their wife's family planning can have an effect on her modern contraceptive use. The men's questionnaire in these surveys asked men questions related to their knowledge, attitude, and behavior on contraception. The men's and women's education level was also examined. The main finding was that men's behaviors and women's education level showed the most significant findings.
In general, few countries exhibited significant findings as summarized in Figure 6 , and for two countries the significant findings were in the opposite of the expected direction. The lack of significance found in some of the involvement variables could be due to the nature of the survey question. For some variables, there is a direct link between the question and the outcome, such as men discussing family planning with a health worker in the last few months and current modern contraceptive use by their partners. For others, such as having correct knowledge of a woman's fertile period, the link with modern contraceptive use is not direct and therefore weaker. Only one country, Sierra Leone showed that women were more likely to use modern contraception if their partners had correct knowledge compared to women with partners that had incorrect knowledge. For Namibia, the finding was in the opposite of the expected direction. Questions directly related to men's knowledge on mod- Figure 6 . Summary of significant findings from all the regression models by modern contraceptive prevalence rate groups. Note: + sign indicates a positive association (OR above 1) and -sign indicates a negative association (OR less than 1).
ern contraceptive use would have been more appropriate for the analysis than the question on knowledge of the fertile period. However, such questions were not available in the DHS Men's Questionnaire.
The summary in Figure 6 shows that the behavior of men discussing family planning with a health worker in the last few months is a significant predictor of modern contraceptive use in more countries than for any other men's involvement variable (significant in 12 countries, all in the expected direction). Other studies have also found that men who participated in male-only or couples counseling sessions with health care providers were more likely to report using modern contraception as a couple compared with men who did not participate in such sessions (8, 19, 20) . However, these studies are prospective case-control studies which compare an intervention group that had the discussions or education on family planning compared to a control group. The DHS data is cross-sectional and this is one of the main limitations in the analysis and specifically for this behavior variable. With the DHS data, we cannot directly measure the impact of discussion with the health worker, which could have happened before or perhaps after the women began using a contraceptive method.
This limitation would also mean that women (whether themselves or their partner) who are already using a modern contraceptive method might not need to discuss family planning with a health worker. In that case, however, we would have expected to see some significance in the opposite of the expected direction, since those who did not discuss family planning would be more likely to be already using modern contraception. However, this was not the case in the analysis, as none of the countries were significant in the opposite of the expected direction, indicating that the timing between the variables is not a major limitation. The quality of the discussion with the health worker could also be factor for not observing more significant findings. If the quality of the discussion or counseling was poor, this could have a negative impact on the likelihood of using a modern method. Several studies have shown that good quality of counseling in family planning can increase the likelihood of contraceptive use and continuation (20) (21) (22) (23) (24) . However, these studies only looked at counseling provided to women. The DHS does not collect data from respondents on the quality of the counseling or the satisfaction level of the discussion with the health care worker. Therefore, this information could not be included in the analysis.
The results have also shown that for this behavior variable, more significant findings were observed for countries that have a mCPR of less than or equal to 20% (8 countries) compared to countries with a mCPR more than 20% (4 countries). There is also a great difference in the number of significant countries between the two mCPR groups for the findings relation to women's education. Eight countries with a mCPR of less than or equal to 20% showed a significance in the expected direction for women with secondary or above education compared to none or primary education. This is compared to 3 countries with significant results that have a mCPR of more than 20% (one country, Malawi, was in the opposite of the expected direction). From an intervention perspective, this could mean that countries with lower mCPR have more room for change than countries with higher mCPR and interventions such as education for women, and providing and improving health worker discussions on modern contraceptive use for women and their partners can be more effective in low mCPR countries.
Few patterns arose for the attitude variables. There were more significant findings for the attitude variables compared to the knowledge variable, but less than the behavior variable. There were also more significant findings for the attitude of agreeing that a women who uses contraception may become more promiscuous compared to the attitude of contraception is only a women's business.
CONCLUSIONS
Although there were many countries that did not show significance, especially for the knowledge and attitude variables, our findings highlight the importance of men being involved in family planning by actively discussing family planning with a health care worker. While behavior is critical, several studies have noted that interventions that focus on all three aspects of knowledge, attitude and behavior result in better overall family planning outcomes (8, 25, 26) . Findings also highlight the importance of women's level of education in the use of modern contraceptives. However, other studies have noted to achieve universal access to family planning, efforts that promote women's education should be paired with improving financial, cultural and geographical access to modern contraceptives (27) (28) (29) . Other studies have also highlighted the importance of spousal communication in increasing the use of modern contraceptives (30, 31) . Qualitative studies and in-depth country-specific analysis are also needed to understand these country-specific findings and whether cultural factors could explain the differences between countries; for instance, why some countries are showing significance in the opposite of the expected direction, or why some countries are showing significant findings while others are not.
